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Background: Non-obstructive coronary artery disease (CAD) has been linked to sudden cardiac death and myocardial infarction, but the 
relationship of spatial clustering of non-obstructive CAD to adverse clinical events has not been studied. We evaluated spatial clustering of plaque 
as a function of overall plaque burden for the prediction of all-cause death in symptomatic patients undergoing coronary computed tomographic 
angiography (CCTA).
Methods: 3,330 consecutive adults without known CAD or CCTA obstructive coronary plaque (i.e., ≥70% stenosis) undergoing 64-detector row CCTA 
from 2 centers were studied. Plaques were graded in each segment of a 15-segment AHA model for stenosis severity (0=0% stenosis; 1=1-49% stenosis; 
2=50-69%). Overall plaque burden was assessed by a segment stenosis score (SSS), which summated stenosis severity from all segments (max score = 
30). Spatial clustering was calculated by a segment proximity score (SPS) which assigned a point score of 2 for every 2 adjacent segments with plaque; a 
score of 1 for every 2 segments with plaque within the same coronary arterial distribution; and a score of 0 for plaques not located in adjacent segments 
or within the same arterial distribution (max score =52). All-cause death was verified using the Social Security Death Index.
Results: Mean age was 54.9±14.0 yrs; 43.9% male. During a 2.5±0.5 yr follow-up, 78 deaths occurred (2.3%). In multivariate models accounting 
for age, gender and CAD risk factors, the presence of any plaque [Hazards Ratio (HR) 2.69, 95% CI 1.65-4.41, p=0.04] and the plaque burden by 
SSS [HR 1.42, 95% CI 1.05-1.94 per 5-point increase SSS, p=0.02] were independent prognostic markers of all-cause death. Spatial clustering by 
SPS was highly correlated with overall plaque burden by SSS (r2= 0.88, p < 0.001). There was a protective effect for higher spatial clustering at any 
given plaque burden [HR for interaction 0.94, 95% CI 0.90-0.99, p = 0.017].
Conclusions: Spatial clustering of plaque is associated with overall coronary artery plaque burden. At any given level of plaque burden, spatial 
clustering of plaque is associated with reduced risk of incident death.
